Various diseases can diffusely involve central airways, including the trachea and main stem bronchi. Central airway abnormalities are frequently not apparent or are overlooked on chest radiographs, even though the patient may have significant symptoms. Recent advances in spiral and multi-detector computed tomography (CT) with multi-planar reconstruction and three-dimensional demonstration, including virtual bronchoscopy, allow for excellent display of central airway anatomy and abnormalities with visualization of accurate locations of lesions. Early detection and proper diagnosis of airway diseases based on various radiographic findings will help determine appropriate treatment, including surgical planning and evaluation of treatment response. Herein we describe and illustrate the imaging findings of a wide spectra of diffuse central airway diseases.
Introduction
Diffuse central airway abnormalities are frequently not apparent or are overlooked on chest radiograph. Recent development of spiral CT techniques with multi-planar reconstructions allows excellent display of central airway anatomy and various abnormalities.
CT relies on the same physical principles as conventional radiography, but CT scan is produced with multiple projections and computed calculations of radiographic density, difference in X-ray absorption so can be displayed in a cross-sectional format. CT scan is the choice of imaging modality for diagnosis of the central airway abnormality and helical CT is preferred because of elimination of slice misregistration and respiratory motion artifacts. With recent development of CT technique, non-axial two-dimensional and three-dimensional reconstructions can be produced with continuous volumetric data set during a single breath-hold. The diagnostic value of reconstruction techniques including multi-planar reconstruction (MPR) or maximum intensity projection (MIP), volume rendering (VR) is most helpful Review Tuberculosis and Respiratory Diseases Vol. 70. No. 1, Jan. 2011 Figure 1. Tracheobronchomegaly in a 47-year-old man. CT scan (5-mm collimation) shows marked dilatation of trachea and both main bronchi with "corrugated" appearance (arrows). Trachea measured 3.9× 3.6 cm in diameter.
in improving diagnostic confidence and accuracy, particularly for evaluation of obliquely oriented bronchi. Moreover, these reconstruction techniques present anatomic information in an orientation which is more familiar to referring clinicians.
We reviewed various spectrums of diffuse or multicentric airway diseases and arbitrarily classified central airway diseases which are divided into diseases with increased airway luminal diameter and those with decreased diameter (Table 1 ). We will describe and illustrate various radiographic features of the diffuse abnormalities involving central airways including trachea, main stem bronchi and segmental bronchi focused on spiral CT images with various multi-planar reconstructions.
Diffuse/Multicentric Tracheobronchial Widening 1. Tracheobronchomegaly (Mounier-Kuhn syndrome)
Tracheobronchomegaly shows distinguishable marked dilatation of the trachea and central bronchi and which commonly presents in 4th or 5th decades of men 1 . The cause of disease is unknown or is thought to result from a congenital deficiency in the internal elastic membrane of the trachea and central bronchi 1 . An association with Ehlers-Danlos syndrome, Marfan syndrome, and cutis laxa has been described 2 . The patient presents with repeated respiratory tract infections and associated bronchiectasis.
The diagnosis can be made by measuring the coronal and sagittal diameters of the trachea and bronchi 2 . Tracheomegaly is defined in women as tracheal diameter greater than 21 mm (coronal) and 23 mm (sagittal) and in men as tracheal diameter greater than 25 mm (coronal) and 27 mm (sagittal). Bronchomegaly is defined in women by diameters of right and left bronchi greater than 20 and 17 mm and in men by diameters greater than 21 and 18 mm, respectively 2 . There is prolapsed superfluous mucosa through tracheal rings that makes irregular air column ("corrugation") of trachea. The disease is also accompanied by tracheobronchial wall thinning, diverticula and central bronchiectasis on CT scans. Expiratory studies may display collapse of the major airways (Figure 1) 1,2 .
Kartagener syndrome
Kartagener syndrome is a subset of primary ciliary dyskinesia syndrome. It has characteristic clinical triad of situs inversus, paranasal sinusitis, bronchiectasis (Figure 2A, B) 3,4 . Chest radiographic ( Figure 2B ) and high-resolution CT (HRCT) ( Figure 2C ) findings include bronchial wall thickening, variable severity of bronchiectasis (often lower lobe), small centrilobular opacities, hyperinflation, segmental atelectasis, and consolidation 4 .
Allergic bronchopulmonary aspergillosis (ABPA)
ABPA is a hypersensitivity reaction to antigen of asperogillus fumigatus and related species. Most patients with ABPA have history of asthma or cystic fibrosis and may have associated chronic eosinophilic pneumonia or cryptogenic organizing pneumonia (COP)
